Chwong 7. NGUYEN TO NHOM VIIA - HALOGEN

Bii 17. TINH CHAT VAT Li VA HOA HOC CAC PON CHAT NHOM VIIA

I. VI TRi CUA NHOM HALOGEN TRONG BANG TUAN HOAN

- Nhém halogen 1a nhom .......... trong bang tuan hoan, gf?)m sdu nguyén t6: fluorine (F), chlorine (CI),
bromine (Br), iodine (1), astatine (At) va tennessine (T's).

- Bén nguyén t6 F, C1, Br, I ton tai trong ty nhién, con At va Ts 14 cdc nguyén to phdng xa.

II. TRANG THAI TU NHIEN CUA CAC HALOGEN

- Trong ty nhién, halogen chi ton tai dang hgp chét, phin 16n 1a & dang mudi ................ , phd bién
nhu calcium fluoride, sodium fluoride.

-Trong co thé nguoi:
+ Nguyén td chlorine ¢é trong miu va dich vi da day (& dang ion Cl-).
+ Nguyén to iodine c6 & tuyén gidp (¢ dang hop chat hiru co).

III. CAU HINH ELECTRON LOP NGOAI CUNG CUA NGUYEN TU CAC NGUYEN TO
HALOGEN. PAC PIEM CAU TAO PHAN TU HALOGEN

Cic nguyén tir halogen ¢6 7 electron & 16p ngoai ciing, dé nhéan thém 1 electron dé dat duoc cau hinh
electron bén cia khi hiém gin nhét:

Do vy s6 oxi hoa dic trung cua cdc halogen trong hop chat 1a -1.

- Trong hop chat véi cdc nguyén t6 c6 do am dién 16n hon, cac halogen ¢6 thé ¢6 cic s oxi hod
duong: +1, +3, +5 +, +7. Tuy nhién, fluorine Ia nguyén t6 c6 d§ am di¢n Ion nhat nén chi c6 s6 oxi hod
bing -1 trong moi hop chit.
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IV. TINH CHAT VAT Li CUA CAC HALOGEN

Donchdt Trangthdi  Mausic  t (°C) t,(°0) Rt Song
(mol/L) (6 25°C)
Fy Khi Lyc nhat -2196 -188, -
cl, Khi Vanglye 1010 -34) 0091
Br, Léng Néu do 23 59,2 0,21
ly Ran Tim den M6 1855 0,0013
- Tir Fy dén I, nhiét d6 néng chay, nhiét do séi ...... do

...........................................................................................................................

- O diéu kién thuomg, cac halogen it tan trong nudc, nhung tan nhiéu trong dung méi hitu co nhu
alcohol, benzene.

- Dung djch iodine lodng trong ethanol dugc sir dung 1am thude sét tring,
- Bromine giy bong siu khi tiép xic voi da.

- Hit tho khi halogen véi néng do vuot ngudng cho phép lam tén hai dén niém mac té bao dudng hé
hép, giy co thit phé quan, khé tho.

V. TINH CHAT HOA HQC CUA CAC HALOGEN

Halogen Ia céc phi kim dién hinh, c6 tinh oxi hod manh, tinh oxi hod gidm dan tr fluorine dén
iodine.

1. Tac dung voi kim loai
Cic halogen phan {mg tryc tiép v&i nhiéu kim loai tao mudi halide.
- Sodium néng chay s€ chdy vai ngon Iira sdng chéi trong khi chlorine, tao thanh sodium chlorine:

Nhom tdc dung vdi iodine , can diéu kién gi? Viét phuong trinh
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2. Tac dung véi hydrogen
Cic halogen phan trmg véi hydrogen, tao thanh hydrogen halide.

Mitc do phan (g cta cdc halogen véi hydrogen giam dan khi di tir fluorine dén iodine, phit hop véi
tinh oxi hod ctia cic halogen giam dan tir F2 dén 12.

Phan trng Diéu kién Dac diém phan trng
H, +F, > 2HF Phan trng ngay & nhiét do Né manh
phong va trong béng t6i
H, + Cl, » 2HCI Anh sang hoéc nhiét d6 Gay nbé
H, + Br, — 2HBr -200°C, xuc tac Pt Khéng gay nd
H, + 1, - 2HI -300°C, xuc tac Pt Thuén nghich

Bang: Mot s6 dic diém phan (mg giira halogen v&i hydrogen

3. Tac dung véi nudc (tham khao)

4. T4c dung véi dung dich kiém

- Diéu ché nude Javel: Chlorine phan tmg voi dung dich kiém sodium
hydroxide & diéu kién thwomg tao thanh nuée Javel ¢6 img dung
1a chit tay rura, tiy tring.

CL+2NaOH ..........+ coiveevvieeveenn. + H2O

- Piéu ché Potassium chlorate: Potassium chlorate 12 chat oxi hod manh, dugc sir dung ché tao thude
nd, hon hop diu que diém,... Khi dun néng, Cl; phan tmg véi dung dich potassium hydroxide tao
thanh mudi chlorate:

S 3 31 €00 e ORGSR S GRS,
5. Tac dung véi dung dich halide

Chlorine ¢6 thé oxi hod ion Br- trong dung dich mubi bromine va ion I- trong dung dich mudi iodine,
bromine ¢6 thé oxi hod ion I- trong dung dich muéi iodide.
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Cla+2NaBr— .....ooovviiiniinnns (diéu ché Br, tir nude bién)
Bro+2Nal — .o
Trinh bay thi nghiém so sdanh tinh chét héa hoc clia cdc halogen (sgk)

............................................................................................................................

6. Diéu ché chlorine (Tham khio)

- Nam 1774, C. W. Scheele, nha hod hoc ngudi Thuy Dién, diéu ché duge chlorine khi cho quing
pyrolusite (MnO») tic dung véi hydrochloric acid dic:

MnO; + 4HCl(dic) = MnCly+ Cl; + 2H>0

- Ngay nay phan mg trén van dugc diing khi can diéu ché Cl; trong phong thi nghi¢m. Ngoai ra, con
¢6 thé thay MnO; bang KMnOj, rin dé diéu ché khi Cl,:

DR - ST — v s e s e A R B TS
VI. UNG DUNG CUA CAC HALOGEN

- Nhéan xét vai tro cua halogen trong doi song, san xuat va y té.

-hitng (ng dung khéc ctia Halogen trong thuc té.

Tai sao ¢6 thé st dung nurde Javel dé tay nhirng vét muc trén do trang, nhung lai khéng nén s dung
trén vai quan, 4o cé mau?
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LUYEN TAP

1. Hoan thanh céc phuong trinh minh hoa tinh chét hod hoc cua cdc nguyén té halogen:

a)ClL+H; —» b) Fo+ Cu —
c)l+Na— e) Br; + Ca(OH); —
d)Cl + Fe —»

f)Cl2 + KOH ——— g) Br2 + K>

2. Viét phuong trinh hoa hoc cia céc phan mg sau:

Cu+CI2 — (1) Al + Br2 - (2) Ca(OH)2 + C12 > (3)

KOH + Br2 ——— (4) CI2 + KBr — (5) Br2 + Nal — (6)

2. Giai thich vi sao céc nguyén td halogen khong ton tai & dang don chat trong tur nhién.
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Bai 18. HYDROGEN HALIDE VA MOT SO PHAN UNG CUA ION HALIDE

I. TINH CHAT VAT Li CUA HYDROGEN HALIDE

Tén goi

HYDROGEN | HF HClI HBr HI
HALIDE

Tén

-Xu hudng bién d6i tinh chat vt If cua hydrogen halide

Hydrogen halide HF HC HBr HI
t (°C) +19,5 -84.9 -66,7 -35,8
G T ORI S0 O TR 0% s o s e i S e S S R I s

HF long c6 nhiét d§ soi cao BAEIEE TS 0 counvsmovmu s svo s s e S s S o oS

-Tin tan : O diéu kién thuong, hydrogen halide ton tai & thé khi, tan (6t trong nude dé tao thanh dung
dich axit tuong ung.

Théng tin trong Bang 18.1 cho biét d6 tan cua hydrogen fluoride trong nuwdc ¢ 0°C 1a v6 han. Giai
thich nguyén nhan dan dén tinh chét nay.
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II. HYDROHALIC ACID

1. Tinh acid ciia cac hydrohalic acid

-Céc khi hydrogen halide khi tan trong nudce tao thinh dung dich hydrohalic acid twong trng. Tinh acid

tang déan tr HI = HBr —HCl —>HF vi d6 dai lién
acid manh.

két H-X ting dan , kha nang v lién két d& nén tinh

Hydrofluoric acid (HF) [a acid yéu ¢6 tinh chit khac 13 dn mon thuy tinh

Si0, +4HF —  SiF4 + 2H20

-Cic dung dich HCL, HBr, HI 1a acid

, €O dﬁy du tinh chat chung ciia mét dung dich acid

nhu:
Phan (g v&i Vidu
1| Lam quy tim héa HCIL, HBr, HI .................
2 Kimloaitrudc Htao .......oovvvvivnnns HCI +Al=>
HCl +Cu =
3 | Basic oxide tao thanh............c.cccoeeeeens
HCl + CuO—>
HCl +Fe203->
4 | Base tao thAnh.......oinimmsses HCI] +NaOH~>
HBr +Ca(OH)2 =
5 | Mot s6 mudi tao thanh ..................... HCI1 + CaCO3-=>
HCl +NaHCO3~>
VA e HCl + NaNQO3 >
VD:

a.Hoan thanh phuong trinh hoa hoc cua cdc phan trng sau:

NaOH + HCI — (1) Zn + HCI — (2)

b. Em hiy dé xuét cich bao quin hydrofluoric acid

Hoal

CaO + HBr — (3)  K:CO;+ HI — (4)

trong phong thi nghi¢m.

inh 7
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III. TINH KHU CUA CAC ION HALIDE
Tinh khir cdc ion halide tANG AN L. .......oevee et

Viét cac phurong trinh phan (g chirg minh tinh khir ciia cac ion halide khi dun néng muédi khan
halide véi chét chit oxi héa manh ( KC1, KBr, K1 lan lwot tic dung voi dung dich H>SO4 dac )

...........................................................................................................................
...........................................................................................................................

IV. NHAN BIET ION HALIDE TRONG DUNG DICH

Trinh bay thi nghiém nhan biét ion halide trong dung dich, viét phuong trinh hoa hoc ctia phan (rng
xdy ra.

...........................................................................................................................

Bénh dau da day sé giiy anh hudng xdu dén sirc khoé con ngudi, nguyén nhan chinh 1a do cang thiang
kéo dai va cac thoi quen chua hop li. Trong dich vi da day, khi HCI ¢6 néng d9 nho hon 104 M giy ra
bénh khé tiéu hod, khi ndng do 1ém hon 10-3 M, giy ra bénh ¢ chua. Thong thuong, bén canh 10
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khuyén nghi ngoi va thay dai cic thoi quen chua hop 1, béc si chi dinh bénh nhéin méc bénh ¢ chua sir
dung mét s6 thube chira NaHCO3 dé diéu tri. Giai thich tic dung cta thude chira NaHCO3.
LUYEN TAP
1. Hoan thanh cac phuong trinh phan trng sau
(3)

143 W (4)

a.NaCl cl, —2 KClO, > KCI > HCl —— FeCl,—>— NaCl

...........................................................................................................................
...........................................................................................................................

b. KMnO4 —— CI2 ——> NaCl ——> HCl —— FeCl,— > FeCl;

---------------------------------------------------------------------------------------------------------------------------
...........................................................................................................................

...........................................................................................................................

2.. Trén 14n 300ml dung dich HC1 IM véi 200ml dung dich Ba(OH)2 10 % (D= 1,2 g/ml) . Tinh ndng
do mol/l cia dd thu duoc?

...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
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3. Viét phurong trinh hod hoc ctia phén (g xay ra trong cac trudng hop:
a) Kim loai Mg phan {rng véi dung dich HBr.

b) Dung dich KOH phan trng vai dung dich HCL

¢) Mudi CaCO; phan trng v&i dung dich HCI.

d) Dung dich AgNO; phan tng voi dung dich CaCl2.

4. Viét phuong trinh héa hoc ctia phan tmg xay ra trong cac trudng hop sau:
a/ Mubi NaHCO; phan trng véi dung dich HCL.
b/ Khi chlorine phan ting véi dung dich KOH diéu kién trén 70°C.
¢/ Tinh thé KMnOy phan tmg véi dung dich HCI dic.
d/ Nudc bromine phan (ng véi dung dich KI.

...........................................................................................................................
...........................................................................................................................
...........................................................................................................................

5. Cho 25gam nudc clo viio mot dung dich c6 chira 2,5 gam KBr thiy dung dich chuyén sang mau
vang ddm va KBr van con du. Sau thi nghiém, néu ¢b can dung dich thi con lai 1,61 gam chit rin
khan. Biét hiéu suét phan tmg 100%, Tinh ndng do % cuia n udc clo ?

...........................................................................................................................
---------------------------------------------------------------------------------------------------------------------------
...........................................................................................................................
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